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This  bibliography  has  boon  prepared  for  submission  to  the  Council 
of  Planning  Librarians  for  inclusion  in  their  Exchange  Bibliography 
series.  It  includes  abstracts  executed  by  the  author  as  part  of 
the  work  in  an  independent  studies  course  under  Professor  Jean- 
Pierre  Protzen  in  the  Department  of  Architecture  at  the  University 
of  California  at  Berkeley,  and  adaptations  of  abstracts  executed 
by  the  author  in  a  project  sponsored  by  the  Department  of  Transpor- 
tation and  the  Design  Methods  Group  for  the  purpose  of  surveying 
the  literature  of  socio -physical  technology. 

A  brief  intorduction  describes  the  field  of  design  methods  and 
its  development.  References  from  the  field  and  from  related  areas 
are  then  listed  in  an  outline  of  the  field,  followed  by  an  alpha- 
betical, annotated  reference  list  of  bibliographic  data  containing 
the  items  listed  in  the  outline  of  the  field.  The  appearance  of  a 
literature  in  this  field  is  a  recent  phenomenon  -  of  the  approxi- 
mately 300  items  referred  to  in  this  bibliography,  more  than  half 
are  dated  1970  or  later,  and  even  then  the  bulk  of  the  "related 
fields"  literature  is  in  the  pre-1970  group,  placing  the  great  bulk 
of  the  literature  of  the  field  itself  in  the  last  two  and  one  half 
years. 
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This  work  was  undertaken  with  the  support  of  a  fellowship  from  the 
Graham  Foundation  for  the  Fine  Arts  for  work  in  the  Department  of 
Architecture  at  The  University  of  California  at  Berkeley. 


DESIGN  METHODOLOGY  is  the  scientific  study  of  methods  of  designing. 
There  is  no  implication  in  this  definition  that  the  act  of  design- 
ing itself  will  ever  be  a  science,  or  that  it  would  be  desirable 
if  it  were.  The  question  of  whether  design  can  or  will  ever  be 
"scientized"  is  a  point  of  disagreement  in  the  field  of  design 
methods.  Rittel  makes  a  powerful  argument  that  it  can  never  be 
a  scientific  activity,  based  on  the  observation  that  science  at- 
tempts to  be  "value-free"  in  the  sense  of  not  allowing  values  or 
prejudices  to  distort  observations  of  nature,  while  design  in  fact 
attempts  to  implement  the  very  values  and  images  of  what  ought  to 
be  that  science  attempts  to  keep  out  of  its  procedures.  In  this 
view,  design  can  be  studied  scientifically,  but  is  a  fundamentally 
different  activity  in  itself  than  the  activity  of  science. 

APPLIED  DESIGN  METHODS  or  APPLIED  SYSTEMATIC  DESIGN  METHODS  is  the 
application  of  systematic  methods  to  the  act  of  designing.  The 
methods  applied  might  be  developed  by  design  methodologists  in  the 
course  of  their  scientific  study  of  design,  might  be  borrowed  from 
other  fields  like  Operations  Research,  or  might  be  developed  ad 
hoc  by  designers  dealing  with  specific  problems.  There  have  obvi- 
ously been  "design  methods"  as  long  as  there  has  been  "design", 
but  the  term  "design  methods"  as  used  here  has  a  narrower  meaning. 
"Design  methods"  has  been  used  during  the  last  decade  to  refer  to 
design  methodology  and  the  application  of  systematic  methods  to 
designing. 
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Systematic  design  methods  might  be  defined  as  being  explicitly 
stated,  step-by-step  approaches  to  carrying  out  the  specific  tasks 
faced  by  a  designer.  Some  people,  including  people  in  the  field  of 
design  methods,  would  not  accept  that  view.  The  divergence  between 
what  Christopher  Jones  calls  "black  box"  and  "glass  box"  views  of 
designing  is  the  basis  for  another  controversy  in  the  field  of  de- 
sign methods.  Adherents  of  the  "glass  box"  view  hold  that  the 
acts  and  processes  of  designing  are  amenable  to  understanding,  al- 
though we  might  not  understand  or  "see"  them  now.  Adherents  of 
the  "black  box"  view  hold  that  the  processes  of  designing  are  fund- 
amentally mysterious  and  not  knowable.  The  "black  box"  view  is 
sometimes  extended  so  far  as  to  hold  that  attempts  to  analyze  or 
understand  the  act  of  designing  xd.ll  destroy  it,  or  at  least  strip 
it  of  its  creativity. 

The  development  of  design  methodology  and  applied  design  methods 
in  architecture  and  environmental  design  has  taken  place  over  a 
relatively  short  period.  If  one  dates  the  field  from  the  first 
major,  conference  centered  around  design  methods,  the  1962  London 
conference,  it  is  only  about  a  decade  old.  The  series  of  confer- 
ences that  have  been  held  since  comprise  a  convenient  record  of 
the  development  of  the  field,  and  their  published  proceedings  form 
the  bulk  of  the  published  material  to  come  from  people  working  in 
the  field.  The  conferences  held  during  the  past  decade  and  sche- 
duled for  the  near  future  are: 

1962  London   Conference  on  Systematic  and  Intuitive  Methods 
in  Engineering,  Industrial  Design,  Architecture 
and  Communications.  Imperial  College,  September, 
1962.  Proceedings:  Jones  and  Thornley  (1963) . 
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1965  Birmingham,  England.  Symposium  on  the  Design  Method. 
University  of  Aston  at  Birmingham,  September, 
1965.  Proceedings:  Gregory  (1966a). 

1967  Portsmouth,  England.   Symposium  on  Design  Methods. 

December,  1967.  Proceedings;  Hard  and  Broad- 
bent  (1969). 

1968  Cambridge,  Mass.   The  Design  Methods  Group  First  Inter- 

national Conference.  Proceedings;  Moore  (1970). 
June,  1968. 

1969  Chapel  Hill,  N.C.   First  Annual  Environmental  Design 

Research  Association  Conference.  June,  1969. 
Proceedings:  Sanoff  and  Conn  (1970). 

1970  Pittsburgh,  Pa.   Second  Annual  Environmental  Design 

Research  Association  Conference.  October, 
1970.  Proceedings:  Archea  and  Eastman  (1970). 

1972  Los  Angeles   EDRA  3  /  AR  8  Conference.  Third  Annual 

Environmental  Design  Research  Association  Con- 
ference and  Eighth  Annual  Architect  Researchers' 
Conference.  January,  1972.  Proceedings; 
Mitchell  (1972). 

1973  Blacksburgh,  Va.   Environmental  Design  Research  Assoc- 

iation Fourth  Annual  Conference.  Scheduled  for 
April,  1973- 

1973  London   Second  International  Design  Methods  Group  Con- 
ference and  Design  Research  Society  Conference. 
Scheduled  for  August  or  September,  1973. 

Related  conferences  have  been  centered  on  computers  in  design  and 

user  participation  in  design.  The  Design  Research  Society  of 

Great  Britain  held  a  conference  titled  DESIGN  PARTICIPATION  at 

Manchester,  England,  in  September,  1971>  the  proceedings  of  which 

are  forthcoming.  Abstracts  of  some  of  the  papers  presented  at  this 

conference  were  printed  in  the  DMG  NEWSLETTER  for  November,  1971 

(Vol.  $,  No.  11)  and  in  the  DMG-DRS  JOURNAL:  DESIGN  RESEARCH  AND 

METHODS  for  January-March,  1972  (Vol.  6,  No.  1). 
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There  have  been  several  conferences  on  computer-aided  design  and 

the  computer  and  design  in  general.  Two  annual  series  are: 

The  Urban  Symposia  of  the  Association  for  Computing  Machinery. 
The  Sixth  Annual  Urban  Symposium  of  the  ACM  was  held  in  Sew 
York  City  during  October,  1571.  The  Seventh  Annual  Urban  Sym- 
posium of  the  ACM  will  be  held  in  New  York  City  in  October, 
1972.  Proceedings  are  published  each  year,  and  are  available 
for  $10.00  each  from  the  Association  for  Computing  Machinery, 
•  1133  Avenue  of  the  Americas,  New  York,  N.Y.  10036. 

The  Annual  Design  Automation  Workshops  (D.A.W. ),  sponsored  by 
the  A. CM.  and  the  I.S.E.E.  (Institute  of  Electrical  and  Elec- 
tronic Engineers).  The  Eighth  Annual  D.A.U.  was  held  in  At- 
lantic City,  New  Jersey,  in  June,  1971.  The  Ninth  Annual 
Design  Automation  Workshop  will  be  held  in  Dallas,  Texas,  in 
June,  1972.  Proceedings  are  published  each  year  and  are  avail- 
able from  the  A.C.M.,  1133  Avenue  of  the  Americas,  New  York, 
N.Y.  10036  for  $10.00  each. 

Individual  conferences  on  this  topic  have  included; 

196U  Boston   Architecture  and  the  Computer:  first  Boston 
Architectural  Center  Conference.  1961+. 
Proceedings  are  available  from  the  Boston  Arch- 
itectural Center  for  $2.5>0.  Proceedings: 
Boston  Architectural  Center  (196LQ  ♦ 

1970  Lexington,  Kentucky.   Kentucky  Workshop  on  Computer 
Applications  to  Environmental  Design.  April, 
1970.  Proceedings:  Kennedy  (1971).  $5.00. 
College  of  Architecture ,  University  of  Kentucky. 

These  conference  proceedings  plus  a  very  few  books  on  the  subject 
and  the  publications  of  the  DESIGN  METHODS  GROUP  form  the  litera- 
ture of  the  field.  There  is  a  much  larger  body  of  literature  for 
related  fields  from  which  methods  and  techniques  have  been  borrow- 
ed, and  from  fields  that  contribute  to  the  thinking  underlying  the 
field.  Examples  are  found  in  the  bibliography  for  Horst  Rittel's 
design  methods  course  at  Berkeley  (Architecture  130,  Department  of 
Architecture,  University  of  California,  Berkeley),  published  in  the 
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DMG  NEWSLETTER,  January,  1971,  Volume  $   Number  1.  This  biblio- 
graphy will  not  attempt  to  provide  coverage  of  these  areas,  but 
will  be  concentrated  in  areas  directly  related  to  design  methods 
in  environmental  design. 

As  can  be  seen  in  the  dates  of  publication  of  the  conference  pro- 
ceedings, the  available  literature  in  the  field  burgeoned  in  1970 
after  several  years  of  sparsity.  The  first  major  text-type  treat- 
ment of  the  field  also  appeared  in  1970:  Christopher  Jones's 
DESIGN  METHODS  (Wiley-Interscience,  1970).  The  overall  literature 
of  the  field  includes  the  conference  proceedings  listed  above, 
Christopher  Alexander's  books,  Jones's  book,  literature  from  re- 
lated and  supporting  fields,  and  the  publications  of  the  Design 
Methods  Group  (DMG) .  The  DMG  came  into  being  in  December,  1966, 
xd.th  the  publication  of  the  DMG  NEWSLETTER,  edited  originally  by 
Gary  Moore.  The  DMG  NEWSLETTER  was  published  at  the  University  of 
California  at  Berkeley  from  December,  1966  (Vol.  1,  No.  1)  through 
February,  1968  (Vol.  2,  No.  1/2),  and  by  Sage  Publications  of  Bev- 
erly Hills,  California,  from  March,  1968  (Vol.  2,  No.  3)  through 
December,  1971  (Vol.  $,   No.  12).  It  was  sponsored  during  the 
first  few  years  of  publication  by  the  Department  of  Architecture 
of  the  University  of  California  at  Berkeley  and  the  Department  of 
Architecture  at  Washington  University,  St.  Louis,  Missouri.  The 
DMG  NEWSLETTER  was  terminated  in  December,  1971,  and  replaced  by 
the  DMG-DRS  JOURNAL;  DESIGN  RESEARCH  AND  METHODS  (quarterly),  the 
DMG  BULLETIN  (a  news  sheet  between  journal  issues),  and  the  DMG 
OCCASIONAL  PAPERS  for  long  monographs  and  special  topics.  All 
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publications  are  now  published  by  the  Design  Methods  group  direct- 
ly, and  are  available  from  the  DESIGN  METHODS  GROUP,  Department  of 
Architecture,  University  of  California,  Berkeley,  California  9U720. 
All  back  issues  of  the  DMG  NEWSLETTER  are  also  now  available  from 
the  same  address. 

The  first  of  the  conferences  listed  above  was  held  in  1962,  and 
its  proceedings  published  in  196  3  (Jones  and  Thornley,  1963). 
Also  in  1963  were  the  appearance  of  Chermayeff  and  Alexander's 
book  COMMUNITY  AND  PRIVACY  (1963)  and  Bruce  Archer's  series  of 
articles  on  "Systematic  Method  for  Designers"  in  DESIGN  magazine 
(1963).  Alexander's  second  book,  NOTES  ON  THE  SYNTHESIS  OF  FORM 
appeared  in  1961*.  There  was  a  great  deal  of  latent  interest  in 
such  areas  as  matrix  analysis  and  clustering  analysis  of  the  struc- 
ture of  design  problems,  and  in  general  in  the  application  of  mathe- 
matical and  scientific  techniques  to  design  problem  solving. 
Alexander's  books  thus  found  a  ready  audience.  Many  readers  ex- 
plored the  approach  that  he  described  and  made  it  the  thrust  of 
their  research  efforts  from  then  right  up  to  the  present.  Others, 
who  either  expected  too  much  of  these  early  efforts  or  had  expect- 
ed something  else,  were  disappointed  in  these  books  and  moved  in 
other  directions  in  their  attempts  to  develop  systematic  approaches 
to  solving  design  problems.  One  group  formed  around  Horst  U. J. 
Rittel,  a  social  scientist  and  operations  researcher  from  Germany 
who  was  once  a  director  of  the  Hochschule  fur  Gestaltung  at  Ulm. 
Some  aspects  of  this  approach  draw  heavily  on  the  work  of  C.  West 
Churchman,  the  operations  researcher  and  philosopher.  Key  support- 
ing works  are  Churchman's  PREDICTION  AND  OPTIMAL  DECISION  (1961), 
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INTRODUCTION  TO  OPERATIONS  RESEARCH  (x-dth  R.L.  Ackoff  and  E.L. 
Arnoff,  1957)  and  THE  SYSTEMS  ilPPROACH  (1969).  Both  Rittel  and 
Alexander  joined  the  faculty  of  the  College  of  Environmental  De- 
sign at  Berkeley  in  the  early  sixties.  Churchman  is  on  the  faculty 
of  Business  Administration  at  Berkeley. 

During  the  period  that  Alexander  and  Rittel  were  developing  their 
approaches , at  Berkeley,  several  schools  in  England  were  implemen- 
ting studies  and  research  in  design  methods  and  several  educators 
and  researchers  in  Britain  were  simultaneously  developing  their 
work.  Notable  among  these  are  J.  Christopher  Jones,  now  at  the 
Open  University,  S.A.  .Gregory  at  the  University  of  Aston  at  Bir- 
mingham, Geoffrey  Broadbent  at  Portsmouth  Polytechnic,  and  Bruce 
Archer  at  the  Royal  College  of  Art  in  London.  Computer-aided 
design  was  being  developed  by  several  researchers  at  the  Univer- 
sity of  Strathclyde  in  Glasgow,  including  Thomas  Markus,  Thomas 
Maver  and  sever  others. 

Engineering  design  as  a  field  experienced  an  interest  in  design 
methods  somewhat  earlier  than  the  environmental  design  disciplines. 
Several  texts  appeared  during  the  early  sixties  (Alger  and  Hayes, 
l°6Us  Asimow,  19623  Harrisberger,  1966 5  and  Starr,  1963).  Perhaps 
the  best  overview  of  the  field  is  Starr  (1963),  which  is  unfortun- 
ately now  out  of  print.  Approaches  to  design  methods  in  engineer- 
ing design  are  typically  characterized  by  a  clearly  stated  and  or- 
ganized series  of  steps  in  a  functionally  related  sequence.  The 
tendency  is  toward  a  standard,  step-by-step  format  for  problem 
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solving.  In  environmental  design  methods,  Rittel  rejects  this 
analysis  of  the  design  process  into  functionally  related  steps  and 
proposes  an  alternate  model  (Rittel,  1970a;  1971;  1972). 

The  underlying  motive  for  the  196?  Portsmouth  Symposium  (Ward  and 
Broadbent,  1969)  was  a  feeling  that  design  methdologists  in  archi- 
tecture should  begin  to  develop  techniques  and  approaches  unique 
to  their  own  problems  and  to  depend  less  on  techniques  borrowed 
from  other  related  fields  like  operations  research  and  engineer- 
ing design.  In  this  respect  they  felt  that  that  conference  should 
mark  a  turning  point  in  the  development  of  the  field.  Rittel  also 
sees  the  need  for  a  turning  point  in  the  development  of  the  field 
that  he  describes  as  movement  from  the  "first  generation"  to  the 
"second  generation"  in  design  methods  (1972).  He  states  that  the 
second  generation  differs  from  the  first  in  several  important  ways, 
including  "...abandoning  the  step-by-step  structure  of  the  first 
generation,"  (Rittel,  1972,  p.  7).  The  characteristics  that  he 
attributes  to  the  second  generation  are  an  assumption  that  nobody 
is  an  expert  in  implementing  somebody  else's  image  of  what  ought 
to  be  and  that  therefore  the  user  should  participate  in  making 
environmental  design  decisions;  that  the  planning  process  is  bas- 
ically an  argumentative  process;  that  every  problem  can  always  be 
looked  at.  as  a  symptom  of  another  more  comprehensive  one;  that 
argumentation  in  planning  and  design  should  be  "transparent" 
(Rittel,  1972,  p.  9;  Jones  prescribes  a  similar  characteristic  for 
design  methods,  the  "publicizing"  of  the  designer's  decision  bases); 
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that  the  process  of  design  and  planning  decision  should  be  "objec- 
tified" (made  understandable  to  others)  in  order  to  forget  less 
and  stimulate  debate 5  and  that  the  user  or  client  must  have  control 
over  the  judgments  that  he  must  delegate  to  professionals.  Thus 
the  ideal  of  Rittel's  "second  generation"  can  be  seen  to  be  the 
self -elimination  of  the  planner,  and  of  the  necessity  for  planning 
for,  or  in  behalf  of,  or  "at"  others.  This  attitude  is  character- 
istic of  a  strain  running  through  the  entire  field  of  design  meth- 
ods: a  desire  to  deprofessionalize  the  design  and  planning  pro- 
cess and  make  a  more  direct  connection  between  the  client  or  user 
and  the  decisions  that  will  affect  his  interests  and  life  style. 

Several  misconceptions  are  troublesome  to  anybody  attempting  to 
point  out  the  potential  usefulness  of  systematic  methods  in  design. 
One  of  these  is  an  excessive  identification  with  the  computer,  with 
quantitative  techniques,  and  with  dollar-based  measures  of  perfor- 
mance (as  in  benefit-cost  analysis).  Another  is  an  identification 
with  "rationality"  in  a  way  that  leads  people  unfamiliar  with  the 
field  to  suspect  that  its  goal  is  to  eliminate  intuition,  human 
values  and  judgment  from  design.  Another  is  an  identification 
with  science,  and  an  expectation  that  design  methodology  will  turn 
design  into  a  science.  And  a  last  one  is  an  identification  with 
operations  research  and  engineering  design  methods,  fields  that 
deal  with  much  tamer  and  more  completely  defined  (and  definable) 
problems  than  those  typically  dealt  with  in  environmental  design. 
With  regard  to  the  computer,  computer-aided  design  is  an  important 
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specialization  within  design  methods,  and  many  methods  and  tech- 
niques are  only  thinkable  because  the  computer  exists ;   but  it 
exists  as  a  tool  only,  and  many  important  approaches  in  the  field 
do  not  depend  on  the  computer.  The  whole  notion  that  design  is  an 
attempt  to  implement  human  values  in  the  form  of  individual  images 
of  what  ought  to  be  should  put  the  matters  of  "rationality"  and 
"science"  into  perspective ;   and  current  thought  with  regard  to 
turning  points  in  the  field  described  above  should  help  to  see  the 
final  misconception  in  perspective. 

The  Design  Methods  Group  has  been  publishing  a  series  on  the  state 
of  the  art  in  design  methods  since  March,  1971.  The  articles  in 
this  series,  plus  Jones's  new  book  (1970)  and  Rittel' s  comments  on 
design  education  (Rittel,  1970aj  1971)  should  help  the  reader  to 
define  the  field,  current  concerns  in  the  field,  and  an  overview 
of  its  intent  free  of  the  misconceptions  listed  above.  The  artic- 
les in  the  state  of  the  art  series  have  been: 

March,  1971    DMG  NEWSLETTER      Christopher  Alexander 
(Vol.  5,  No.  3)     C.  West  Churchman 

Richard  L.  Meier 
Martin  K.  Starr 

June/July,  1971  DMG  NEWSLETTER    S.A.  Gregory 
(Vol.  $,   No.  6/7) 

Aug. /Sept.,  1971  DMG  NEWSLETTER     Geoffrey  Broadbent 
(Vol.  5,  No.  8/9) 

October,  1971  DMG  NEWSLETTER      J.  Christopher  Jones 
(Vol.  5,  No.  10) 

January,  1972  DMG  5th  ANNIVERSARY  Horst  W.J.  Rittel 
REPORT  Occasional  Paper  No.  1 
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Responses  to  these  articles  have  included: 

•■  A  Reply  to  Christopher  Alexander,  Jay  M.  Rubinger,  Aug./Sept., 
1971,  DMG  NEWSLETTER,  Vol.  5,  No.  '8/9. 


A  Reply  to  Christopher  Alexander,'  by  Geoffrey  Broadbent,  Jan.- 
Mar.,  1972,  DMG-DRS  JOURNAL:  DESIGN  RESEARCH  AND  M3TH0DS, 
Vol.  6,  No.  1. 


Before  proceeding  to  describe  specific  activities  and  problems  of 
the  field  and  the  literature  relevant  to  them,  it  seems  worth- 
while to  put  the  field  of  design  methods  into  perspective  in  the 
whole  area  of  environmental  design.  In  environmental  design,  spec- 
ifically in  architecture  over  the  last  two  centuries,  there  seems 
to  have  been  a  sort  of  sinusoidal  reaction  pattern  from  one  gener- 
ation to  the  next,  between  poles  that  might  be  described  as 
"ideological"  and  "aestheticist."  Both  these  terms  are  slightly 
misleading  -  by  "ideological"  is  meant  an  approach  basically  con- 
cerned with  design  and  planning  as  means  of  influencing  and  accomo- 
dating individual  and  social  needs  and  behavior,  and  by  "aestheti- 
cist" is  meant  an  approach  basically  concerned  with  artistic  self- 
expression  and  the  building  as  an  object,  rather  than  with  problem 
solving  in  a  behavioral  sense.  Many  other  similarities  and  dissim- 
ilarities than  those  described  in  this  polar  division  make  it  dif- 
ficult to  impossible  to  cleanly  assign  any  one  designer  or  school 
of  thought  to  one  camp  instead  of  the  other,  but  I  submit  that 
this  two  dimensional  model  is  a  useful  way  of  looking  at  the  dev- 
elopment of  systematization  in  architecture  during  recent  years. 
The  Beaux  Arts  period  seems  clearly  to  have  had  a  tendency  toward 
the  "aestheticist",  and  the  early  modern  movement  toT^ard  the 'ideo- 
logical", with  exceptions  in  both  erasj  but  then,  ironically,  the 
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following  generation,  including  many  trained  by  the  members  of  the 
modern  movement,  seems  to  have  snung  back  toward  an  aestheticist 
posture,  with  concern  concentrated  on  the  building  as  an  object 
and  on  visual  style.  Examples  of  this  are  such  approaches  as  the 
new  brutalists1  and  contemporary  designers  like  Pei,  Franzen, 
Lundy,  YamasakL  and  others  whose  work  centers  on  plastic  expression, 
Following  this  generation  of  designers  whose  work  has  been  ascend- 
ant in  the  press  during  the  last  decade  or  so  comes  the  generation 
whose  interest  has  shifted  toward  "ideological"  approaches  as  de- 
fined above.  This  is  the  generation  of  the  systems  approach,  de- 
sign methods,  social  and  behavioral  factors  in  design,  and  atten- 
tion to  modernizing  the  technology  of  building  in  the  areas  of 
industrialized  production  and  distribution  and  environmental  con- 
trol. Each  generation  in  its  reaction  seems  to  oversell  its  own 
approach  and  point  of  view,  and  perhaps  it  could  be  said  that  there 
is  now  an  oversell  of  systematization  and  research  points  of  view. 
One  way  to  keep  a  proper  perspective  on  the  current  interest  in 
systematization  and  concern  with  methodology  (iJhich  Rittel  charac- 
terizes as  being  typical  of  a  field  in  crisis;  1972,  p.  5>)  is  to 
remain  aware  of  the  fact  that  the  legitimate  outcomes  of  methodo- 
logy are  better  methods  for  the  working  designer  to  use  in  his 
work.  If  there  is  a  reaction  back  towards  aestheticism  following 
the  current  oversell  of  systematization,  perhaps  design  methods 
will  have  been  worthwhile  if  it  has  developed  a  set  of  tools  for 
the  designer  to  work  xd.th  that  will  aid  him  in  more  thoroughly  and 
responsibly  solving  the  problems  he  faces  at  the  same  time  that  he 
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attempts  to  develop  his  work  as  aesthetic  expression.  What  is 
more  likely  is  that  in  an  age  of  complexity  both  strains  will  sur- 
vive side-by-side  and  perhaps  each  can  benefit  from  the  other. 

1'hether  or  not  the  above  analysis  seems  valid,  it  is  demonstrably 

true  that  in  environmental  design  education  and  practice  today 

there  is  a  strong  current  in  research,  development  and  application 

that  can  be  characterized  as  being  concerned  with  problem  solving 

rather  than  with  aesthetic  expression,  and  that  it  includes  the 

following  strains? 

Design  methods  and  methodology 

Computer-aided  design 

Borrowing  and  adapting  problem  solving  tools  from  other 

fields 

User  participation  in  design 

Specific  techniques  and  methods  for  use  in  design  and 

planning 

Advances  in  building  technology  . 

Industrialized  building  production  and  distribution 
Environmental  control 

Behavioral  and  social  factors  in  design 

Special  areas  such  as  gerontology,  psychiatric  facilities, 
education 

General  study  of  the  relationship  between  environment  and 
behavior,  with  special  emphasis  on  the  designed  and  man- 
built  environment 

Environmental  design  methodologists  typically  define  the  design 

process  as  a  recurring  series  of  activities: 

1.  Problem  formulation  (Rittel)  or  transformation  (Jones) 

2.  Variety  generation  (Rittel)  or  divergence  (Jones) 

3.  Variety  reduction  (Rittel)  or  convergence  (Jones) 

Specific  methods  and  techniques  for  approaching  design  problems 
are  techniques  for  dealing  with  these  activities,  singly  or  in 
combination. 
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In  the  following  pages,  references  will  be  listed  by  author  and 
date  as  relating  to  each  of  several  sub-categories  within  or  re- 
lated to  design  methods.  The  items  will  be  listed  by  author,  date 
and  title,  and  refer  to  the  alphabetical  reference  list  starting 
on  page  37.  In  the  reference  list  starting  on  page  37,  some  short 
abstracts  are  included.  The  outline  used  for  relating  the  refer- 
ences to  specific  areas  of  activity  or  interest  on  pages  19  through 
35  is: 

1.  Overview  of  the  field  and  state  of  the  art 

a.  State  of  the  Art   "  . 

b.  An  Overview  of  the  Field 

c.  Bibliography 

2.  Specific  Techniques  and  Methods 

a.  Problem  formulation  (transformation) 

b.  Variety  Generation  (Divergence) 

c.  Variety  Reduction  (Convergence) 

d.  Space  Allocation  and  Space  Location  Techniques 

e.  Pattern  Language 

f .  General 

3.  User  Participation  in  Design  and  Planning  Decisions 
!|.     Computer-Aided  Design 

a.     Bibliography  and  overview        b.     Applications 
5.     Related  fields 

a.  Operations  research 

b.  Dynamic  Programming  and  Graph  Theory 

c.  Simulation 

d.  Problem  Solving  and  Decision  Making 

e.  Technological  Assessment 

f .  Engineering  Design  Methods 

g.  Judgment 

h.  Cybernetics 

i.  Statistical  Methods  and  Mathematical  Modelling 
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1.  Overview  of  the  field  and  state  of  the  art; 

A.  State  of  the  art 

Alexander,  Christopher  (1971) (DMG  State  of  the  Art  Series) 
Broadbent,  Geoffrey  (1969)  "Design  Method  in  Architecture" 
Broadbent,  Geoffrey  (1971)  (DMG  State  of  the  Art  Series) 
Broadbent,  Geoffrey  (1972)  (DMG  State  of  the  Art  Series  - 

2nd  round) 
Churchman,  C.W.  (1971)  (DMG  State  of  the  Art  Series) 
Gregory,  Sidney  A.  (1966b)  "Design  and  the  Design  Method" 
Gregory,  Sidney  A.  (1971)  (DMG  State  of  the  Art  Series) 
Jones,  J.  Christopher  (1966a)  "Design  Methods  Reviewed" 
Jones,  J.  Christopher  (1969)  "The  State-of-the-art  in 

Design  Methods" 
Jones,  J.  Christopher  (1970a)  "The  State  of  the  Art  in 

Design  Methods" 
Jones,  J.  Christopher  (1970b)  DESIGN  METHODS.  Wiley-Inter- 

science. 
Jones,  J.  Christopher  (1971)  (DMG  State  of  the  Arts  Series) 
Meier,  Richard  L.  (1971)  (DMG  State  of  the  Art  Series) 
Rittel,  Horst  W.J.  (1972)  (DMG  State  of  the  Art  Series) 
Rubinger,  M.  (1971)  (DMG  State  of  the  Art  Series  -  A  Reply) 
Starr,  Martin  K.  (1971)  (DMG  State  of  the  Art  Series) 

B.  An  Overview  of  the  field 

Alexander,  Christopher  (1967)  "Systems  Generating  Systems" 
Archer,  L.  Bruce  (1969)  "The  Structure  of  the  Design  Pro- 
cess" 
Archer,  L.  Bruce  (1970)  "An  Overview  of  the  Structure  of 

the  Design  Process" 
Broadbent,  Geoffrey  (1968)  "Plain  Man's  Guide  to  Systema- 
tic Design  Methods" 
Churchman,  C.  West  (1967)  "Wicked  Problems" 
Churchman,  C.  West  (1969a)  THE  SYSTEMS  APPROACH.  Dell 

Publishing  Co. 
Eberhard,  John  P.  (1968)  "A  Humanist  Case  for  the  Systems 

Approach" 
Esherick,  Joseph  (1963)  "Problems  of  the  Design  of  a  De- 
sign System" 
HANDBOOK  ON  SYSTEMS  ANALYSIS  (1968)  A. I. A.  Student  Forum. 
Moore,  Gary  T.  (1970)  "Preface" 

Performance  Design  (1967)  PROGRESSIVE  ARCHITECTURE. 
Rittel,  Horst  W.J.  (1970a)  "Some  Principles  for  the  Design 

of  an  Educational  System-  f cr  Deeign-  -  Part  I" 
Rittel,  Horst  W.J.  (1971)  "Some  Principles  for  the  Design 
of  an  Educational  System  for  Design  -  Part  II" 
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C .  Bibliography 

Moore,  Gary  T.  (1970)  "A  Selected  Cross-Classified  Biblio- 
graphy of  the  Literature  of  Environmental  Design  and 
Planning  Methodology",  in  Gary  T.  Moore  (1970)  pp.  369- 
398.  A  comprehensive  bibliography  through  1968. 

Rittel,  Horst  W.J.  (1971)  "Reading  List  for  an  Introduc- 
tory Course  in  Design  Methodology."  DMG  NEWSLETTER, 
Volume  5  Number  1,  January  1971,  p.  11.  Short  version 
of  the  reading  list  for  Architecture  130  at  Berkeley. 

2.  Specific  Techniques  and  Methods 

a.  Problem  formulation  (transformation) 

(l)  Information  systems  and  data  handling 

(a)  Information  and  data  handling  -general: 

Ackoff ,  Russell  L.  (1967)  "Management  Misinfor- 
mation Systems" 

Becker,  Joseph  and  Robert  M.  Hayes  (1963) 
INFORMATION  STORAGE  AND  RETRIEVAL:  TOOLS, 
ELEMENTS,  THEORIES^.  ,  Wiley. 

Burnette,  Charles  H.  (1970)  "The  Design  of  Com- 
prehensive Information  Systems  for  Design" 

Jolley,  J.L.  (1968)  DATA  STUDY.  McGraw  Hill 
World  University. 

(b)  Issue-Based  Information  Systems  (iBIS's) 

Grant,  Donald  P.  (1972?)  "A  Compromise-Genera- 
ting Planning  Information  System  for  Public 
Housing  Location" 

Kunz,  Werner  and  Horst  W.J.  Rittel  (1972) 
"Issues  as  Elements  Information  Systems" 

Protzen,  Jean-Pierre  (1972)  "Some  Notes  Toward 
the  Design  of  an  Environmental  Planning  Infor- 
mation System" 

(c)  Planning  Information  Systems 

Grant,  Donald  P.    (1972a)     "A  Compromise-Generat- 
ing Planning  Information  System  for  Public 
Housing  Location" 

Haviland,  David  (1970)   "BIDS:     A  Regional  Econo- 
mic Information  and  Analysis  System  for  the 
Building  Industry" 

Herzer,  Ivo  (1970)     "Case  Study:     Creation  of  a 
Geographic  Data  Base" 
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(c)  Planning  Information  Systems  (continued) •• 

Keston,  Robert  (1970)  "In  Search  of  a  City:  Is 
Information  System  Integration  Feasible?" 

Leyland,  George  P.  (1970)  "Computer  Mapping  of 
Environmental  Data" 

Protzen,  Jean-Pierre  (1972)  "Some  Notes  Toward 
the  Design  of  an  Environmental  Planning  Infor- 
mation System" 

(d)  Building  Information  Systems 

(1)  General 

Cowan,  Henry  J.  (1971)  "A  Review  of  the 
Techniques  for  Processing  Information 
for  the  Building  Industry" 

Gainsborough,  John  and  R.E.  Lingard  (1968) 
"Hospital  Descriptions  Wycombe  General 
Hospital:  Phase  One" 

Myer,  Theodore  H.  (1971)  "On  the  Implemen- 
tation and  Use  of  a  Building  Information 
System" 

Page,  Clinton  A.  (1969)  "Information  Please! 
Intuition  Goes  Wrong  Without  Due  Advances 
in  Information  Storage,  Retrieval  and 
Evaluation  Systems" 

(2)  CBC  (Coordinated  Building  Communication) 

Burgess,  D.  and  G.  Leather  (1968)  "Infor- 
mation Scheduling  by  Computer" 
CBC/BDC  (1967) 
RIBA,  Computers,  and  CBC  (1966) 

(2)  Botryology,  or  clustering 

Alexander,  Christopher  (196Ua)  NOTES  ON  THE  SYNTHESIS 
OF  FORM.  Harvard  University  Press. 

Alexander,  Christopher  (1965)   "The  Theory  and  Inven- 
tion of  Form" 

Chermayeff,  Serge  and  Christopher  Alexander  (1963) 
C01MUNITY  AND  PRIVACY:  TOWARD  A  NEW  ARCHITECTURE 
OF  HUMANISM.  Doubleday. 

Davis,  Charles  F.  and  Michael  D.  Kennedy  (1970) 
"EPS:  A  Computer  Program  for  the  Evaluation  of 
Problem  Structure" 

Good,  I.J.  (1962)  "Botryological  Speculations" 

Hanson,  Keith  (1969)  "Design  from  Linked  Require- 
ments in  a  Housing  Problem" 
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(2)  Botryology,  or  clustering  (continued^ 

Miller,  William  R.,  VaheKhachooni  and  James  Olsten 
(1970)  "Matrix  Method  for  Grouping  an  Interrela- 
ted Set  of  Elements" 

Milne,  Murray  (1970)  "Cluster:  A  Structure  Finding 
Algorithm" 

Mitchell,  William  J.  (1970b)  "A  Computer-Aided  App- 
roach to  Complex  Building  Layout  Problems" 

Owen,  Charles  L.  (1970)  "DCMP0S:  An  Algorithm  for 
the  Decomposition  of  Non-directed  Graphs" 

(3)  General 

Churchman,  C.  West,  Russell  L.  Ackoff  and  E.  Leonard 
Arnoff  (1957)  "Formulation  of  the  Problem" 
(Chapter  5,  pp.  105-135.) 

Holt on,  John  K.  (1968)  "Developing  a  Comprehensive 
Urban  Renewal  System" 

Martino,  Joseph  (1971)  "How  to  Select  a  Parameter" 

Osgood,  Charles  E.,  Percy  H.  Tannenbaum  and  George  J. 
Suci  (1957)  THE  MEASUREMENT  OF  MEANING.  Univer- 
sity of  Illinois  Press. 

b.  Variety  Generation  (Divergence) 

(1)  The  Morphological  Approach 

Allen,  Myron  S.  (1962)  MORPHOLOGICAL  CREATIVITY:  THE 

MIRACLE  OF  YOUR  HIDDEN  BRAINPOWER.  Prentice  Hall. 
Gregory,  Sidney  A.  (1969)  "Morphological  Analysis: 

Some  Simple  Explorations" 
Mitchell,  N.B.  (1970)  "Design  Aspects  of  a  Low  Cost 

Housing  System" 
Norris,  K.W.  (1963)  "The  Morphological  Approach  to 

Engineering  Design" 
Wilson,  A.G.  (1967)  "Morphology  and  Modularity" 
Zwicky,  Fritz  (1967)  "The  Morphological  Approach  to 

Discovery,  Invention,  Research  and  Construction" 
Zwicky,  Fritz  (1969)  DISCOVERY,  INVENTION,  RESEARCH 

THROUGH  THE  MORPHOLOGICAL  APPROACH 

(2)  Brainstorming  and  Synectics 

Alger,  John  R.M.  and  Carl  V.  Hays  (196Ii)   "Creative 

Idea  Origination"  (Chapter  3). 
Gordon,  W.J.J.  (1961). , SYNECTICS:  THE  DEVELOPMENT  OF 

CREATIVE  CAPACITY.  Harper  and  Row. 
Osborn,  A.F.  (1963)  APPLIED  IMAGINATION.  Scribeners. 
Taylor,  D.W.,  P.C.  Berry  and  C.H.  Block  (1958)  "Does 

Group  Participation  in  Brainstorming  Facilitate  or 

Inhibit  Creative  Thinking" 
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b.  Variety  Generation  (Divergence)  (continuod) 
(3)  Random  Plan  Generation 

Fromboluti,  Christopher  (1971)  "The  Site  Plan  Idea 
Generation  System" 

(h)     Intuition 

Eastman,  Charles  M.  (1970a)  "On  the  Analysis  of 

Intuitive  Design  Processes" 
Kaplan,  Bernard  (1970)  "Comment:  On  the  Rational 

Reconstruction  of  Intuition  in  the  Design  Process" 

(5)  Creativity  and  Innovation  -  General 

Broadbent,  Geoffrey  (1966)  "Creativity" 

Einstein,  Albert  (1952)  "Letter  to  Jacques  Hadamard" 

Ghiselin,  Brewster  (1952)  THE  CREATIVE  PROCESS. 

Mentor  Bdoks. 
Koestler,  Arthur  (1961;)  TEE  ACT  OF  CREATION.  Hutch- 
inson &  Co. 
Poincare,  Henri  (1952)  "Mathematical  Creation" 
Taylor,  Calvin  ¥.  and  Frank  X.  Barron  (1961;)  SCIEN- 
TIFIC CREATIVITY,  ITS  RECOGNITION  AND  EEVELOPMENT. 
Wiley. 
Taylor,  Calvin  VI.  (1961;)  CREATIVITY:  PROGRESS  AND 
POTENTIAL.  McGraw  Hill. 

c  Variety  Reduction  (Convergence) 

(1)  Cost-based  Evaluation 

Aldersey-Williams,  A.G.  (1966)  "Interdependence  of 
Design  Decisions" 

Building  Research  Institute  (1961)  METHODS  OF  BUILD- 
ING COST  ANALYSIS.  B.R.I. 

Bureau  of  School  Planning  (ND)  DETERMINING  EDUCATION- 
AL ADEQUACY:  SCHOOL  FACILITIES  REPORT  CARD. 
California  State  Bureau  of  School  Planning. 

Clark,  Stephen  C,  Richard  J.  O'Brien  and  C.  Marston 
Case  (1967)  URBAN  EDUCATION  SYSTEMS  ANALYSIS. 
H.E.W. 

Dodson,  E.N.  (1970)  "Cost  Effectiveness  in  Experi- 
mental, Low  Cost  Housing  Programs" 

Dorfman,  Robert.  (1965)  MEASURING  BENEFITS  OF  GOV- 
ERNMENT INVESTMENT.  The  Brookings  Institution. 

Grant,  Eugene  L.  and  U.  Grant  Ireson  (1970)  "Bene- 
fit-Cost Ratio" 

Harris,  Roy  D.  and  Roland  K.  Smith  (1968)  "A  Cost 
Effectiveness  Approach  to  Facilities  Layout" 
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(1)  Cost-based  evaluation  (continued) 

Markus,  Thomas  (1969)  "The  role  of  Building  Perfor- 
mance Measurement  and  Appraisal  in  Design  Method" 
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Johnson,  Donovan  A.  and  l&lliam  H.  Glenn  (I960)  TOPOLOGY: 

THE  RUBBER  SHEET  GEOMSTxRY.  McGraw  Hill. 
Jones,  Trevor  (1969)  "Architectural  Design,  Logic,  and 

Spatial  Organization" 
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b.  Dynamic  Programming  and  Graph  Theory  (continued) 

(1)  CPM  (Critical  Path  Method)  and  PERT  (Program  Evalua- 
tion and  Review  Technique) 

Antill,  James  M.  and  Ronald  ¥.  Woodhead  (1965)  CRI- 
TICAL PATH  METHODS  IN  CONSTRUCTION  PRACTICE.  Wiley. 

Archer,  Bruce  (1963)  "Systematic  Method  for  Design- 
ers" 

Churchman,  C.  West  (1969a)     THE  SYSTEMS  APPROACH. 
Dell. 

Smith,  Robert  C.  (1967)  "Hit  the  Gold" 

Swindle,  George  (196U)  "A  Computer  Project  Control 
System" 

Szuprowicz,  Bohdan  0.  (1967)  "Fundamentals  of  Com- 
puter Analysis" 

Wheeler,  C.  Herbert  (1966)  "Emerging  Techniques" 

c.  Simulation 

Bazjanac,  Vladimir  (1971)  "Computer  Simulation  in  Archi- 
tectural and  Urban  Design:  A  Realistic  Assessment" 

Campion,  David  (1966)  "Design  Simulation  by  Computer" 

Hemmens,  George  C.  (1970)  URBAN  DEVELOPMENT  MODELLING. 
George  Washington  University. 

Maver,  Thomas  (1970b)  "A  Theory  of  Architectural  Design  in 
which  the  Role  of  the  Computer  is  Identified" 

Morgenthaler,  George  W.  (196l)  "The  Theory  and  Application 
of  Simulation  in  Operations  Research" 

Starr,  Martin  K.  (1963)  "Simulation  Methods"  -  Chapter  7 
in  Starr  (1963) 

d.  Problem  Solving  and  Decision  Making 

Bross,  Irwin  D.  (1953)  DESIGN  FOR  DECISION.  Macmillan. 

Churchman,  C.  West  (196l)  PREDICTION  AND  OPTIMAL  DECISION: 
PHILOSOPHICAL  ISSUES  OF  A  SCIENCE  OF  VALUES.  Prentice  Hall 

Kaufman,  Arnold  (1968)  THE  SCIENCE  OF  DECISION  MAKING:  AN 
INTRODUCTION  TO  PRAXEOLOGY.  McGraw  Hill  World  University. 

Luce,  Robert  Duncan  and  Howard  Raiffa  (1957)  GAMES  AND 
DECISIONS:  INTRODUCTION  AND  CRITICAL  SURVEY.  Wiley. 

Polya,  G.  (195U)  MATHEMATICS  AND  PLAUSIBLE  REASONING. 
Princeton  University  Press. 

Polya,  G.  (1957)  HOW  TO  SOLVE  IT.  Doubleday- Anchor. 

Polya,  G.  (1965)  MATHEMATICAL  DISCOVERY:  ON  UNDERSTAND- 
ING, LEARNING,  AND  TEACHING  PROBLEM  SOLVING.  Wiley. 

Reitman,  Walter  R.  (196U)  "Heuristic  Decision  Procedures, 
Open  Constraints,  and  the  Structure  of  111 -Defined  Prob- 
lems" 

Starr,  Martin  K.  (1963)  PRODUCT  DESIGN  AND  DECISION  THEORY. 
Prentice  Hall. 
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e.  Technological  Assessment  . 

"Technology  assessment  may  be  defined  as  the  systematic 
study  of  the  effects  on  society  that  may  occur  when  a  tech- 
nology is  introduced,  extended,  or  modified,  with  special 
emphasis  on  the  impacts  that  are  unintended,  indirect,  and 
delayed."  Joseph  F.  Coates,  THE  FUTURIST,  Vol.  7,  No.  6, 
December  1971,  p.  225. 

The  issue  of  THE  FUTURIST  cited  above  is  a  special  report 
on  Technology  Assessment  (Part  1).  Among  the  articles  in- 
cluded in  this  issue  are: 

"Assessing  the  Alaska  Pipeline"  (1971) 

Branscomb,  Lewis  M.  (1971)  "Why  People  Fear  Techno- 
logy" 

Coates,  Joseph  F.  (1971)  "Technology  Assessment. . . 
Benefits,  Costs,  Consequences" 

Kiefer,  David  M.  (1971)  "Assessing  Technology  Assess- 
ment" 

Strasser,  Gabor  (1971)  "What's  in  a  Hame" 

Technology  Assessment  has  been  the  most  active  area  in  the 
George  Washington  University  Program  in  Policy  Studies  in 
Science  and  Technology.  Technology  Assessment  is  defined 
in  this  program  as  the  identification  of  and  evaluation  of 
the  social  desirability  or  undesirability  of  the  effects, 
both  direct  and  derivative,  and  both  immediate  and  long 
term,  of  particular  technological  applications. 

Among  the  papers  and  reports  issued  by  George  Washington 
University's  Program  of  Policy  Studies  in  Science  and  Tech- 
nology are: 

Black,  Guy  (1971)  TECHNOLOGY  ASSESSMENT  -  WHAT  SHOULD  IT 
BE? 

Coates,  Vary  Taylor  (1970)  EXAMPLES  OF  TECHNOLOGY  ASSESS- 
MENTS FOR  THE  FEDERAL  GOVERNMENT 

Coates,  Vary  Taylor  (1971)  THE  FEDERAL  GOVERNMENT  AND  THE 
CURRENT  DEVELOPMENT  OF  TECHNOLOGY  ASSESSMENT 

Jones,  Ernest  M.  (1970)  ADVOCACY  IN  TECHNOLOGY  ASSESSMENT 

Mayo,  Louis  H.  (1971)  SOCIAL  IMPACT  ANALYSIS:  1970 

Mottur,  Ellis  R.  (1971a)  TECHNOLOGY  ASSESSMENT  AND  CITIZEN 
ACTION 

Mottur,  Ellis  R.  (1971b)  TECHNOLOGY  ASSESSMENT  AND  ENVIR- 
•   ONMENTAL  ENGINEERING 
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f .  Engineering  Design  Methods 

Alger,  John  R.M.  and  Carl  V.  Hays  (1961;)  CREATIVE  SYN- 
THESIS IN  DESIGN.  Prentice  Hall. 

Archer,  Bruce  (1971)  TECHNOLOGICAL  INNOVATION:  A  METHO- 
DOLOGY. Science  Policy  Foundation. 

Asimow,  Morris  (1962)  INTRODUCTION  TO  DESIGN.  Prentice 
Hall. 

Cox,  Allen  E.  (1967)  "The  Nuts  and  Bolts  of  Value  Engin- 
eering" 

Eder,  17. E.  (1966)  "Definitions  and  Methodologies" 

Harrisberger,  Lee  (1966)  ENGINEERSMANSHIP .  Brooks/Cole. 

Mayall,  W.H.  (1966)  "Design  and  Human  Satisfaction" 

McCrory,  R.J.  (1966)  "The  Design  Method  in  Practice" 

Nadler,  Gerald  (1970)  "Engineering  Research  and  Design  in 
Socioeconomic  Systems" 

Starr,  Martin  K.  (1963)  PRODUCT  DESIGN  AND  DECISION 
THEORY.  Prentice  Hall. 

g.  Judgment 

Abercrombie,  M.L.J.  (I960)  THE  ANATOMY  OF  JUDGMENT. 
Penguin. 

Churchman,  C.  West  (1961)  PREDICTION  AND  OPTIMAL  DECISION. 
Ch.  11:  Judgment. 

Churchman,  C.  West  and  Herbert  B.  Eisenberg  (1961;)  "Deli- 
beration and  Judgment" 

Minas,  J.  Sayer  and  Russell  L.  Ackoff  (1961;)  "Individual 
and  Collective  Value  Judgments" 

Shelly,  Maynard  W.  and  Glenn  L.  Bryan  (1961;)  HUMAN  JUDG- 
MENT AND  OPTIMALITY.  Wiley. 

h.  Cybernetics 

Ashby,  W.  Ross  (1961;)  AN  INTRODUCTION  TO  CYBERNETICS. 
University  Paperbacks. 

Bricker,  George  B.  (1971)  "Closing  the  Loop  in  Environ- 
mental Design" 

Hilbertz,  Wolf  H.  (1971)  "Cybernetic  Architecture,  A  Tel- 
eological  Process" 

Pask,  Gordon  (1969)  "The  Architectural  Relevance  of  Cy- 
bernetics" 

Van  Zyl,  F.D.  Wallace  (1971)  "Some  Relationships  Between 
Technology,  Cybernetics  and  Social  Systems" 

Wiener,  Norbert  (19U8)  CYBERNETICS:  OR  CONTROL  BID  COM- 
MUNICATION IN  THE  ANIMAL  AND  THE  MACHINE.  M.I.T.  Press. 
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i.  Statistical  Methods  and  Mathematical  Modelling 

Bellman,  Richard  E.  and  L.A.  Zadeh  (1970)  "Decision  Mak- 
ing in  a  Fuzzy  Environment" 

Churchman,  C.  West,  Russell  L.  Ackoff  and  E.  Leonard  Arn- 
off  (1957)  INTRODUCTION  TO  OPERATIONS  RESEARCH.  Uiley. 
Especially  Ch.  7:  Construction  and  Solution  of  the 
Model,  and  Ch.  20;  Data  for  Model  Testing. 

Kemenyi,  John  G.,  J.  Laurie  Snell  and  Gerald  L.  Thompson 
(1956)  INTRODUCTION  TO  FINITE  MATHEMATICS.  Prentice 
Hall. 

Siegel,  Sidney  (1956)  NONPARAMETRIC  STATISTICS  FOR  THE 
BEHAVIORAL  SCIENCES.  McGraw  Hill. 
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REFEREftCE  LIST  (Partially  Annotated) 

Abercrombie,  M.L.J,  (i960)  THE  ANATOMY  OF  JUDGMENT.  Penguin 
Books.  Harmondsworth,  Middlesex,  England. 

Perception  and  reasoning,  and  the  utility  of  the  free  group  in 
developing  critical  perception  and  thought. 

Ackoff,  Russell  L.  (1967)  "Management  Misinformation  Systems." 
MANAGEMENT  SCIENCE,  Vol.  12;,  No.  U,  December  1967,  B1U7-B156. 
Deficient  systems  often  result  from  some  mistaken  assumptions. 
These  include  the  assumptions  that  information  lack  is  the  crit- 
ical management  problem,  that  the  information  that  the  manager 
desires  is  actually  needed,  that  better  decisions  result  from 
more  information,  that  organizational  performance  is  improved 
by  intramanagerial  communication,  and  that  a  manager  need  not 
understand  the  workings  of  an  information  system  to  use  it. 

A.C.M.  or  ACM  -  see  "Association  for  Computing  Machinery" 

Agraa,  O.M.  end' B.  Whitehead  (1968)  "A  Study  of  Movement  in  a 
•  Scho or  Building"  BUILDING 'SCIENCE,  March  1968,  pp.  279-289. 
The  movement  of  various  people  in  a  school  are  weighted  differ- 
ently in  order  to  plan  on  a  parameter  of  minimizing  operating 
costs.  Plans  are  generated  by  functional  relationships  between 
spaces  and  by  cost  analysis. 

Aldersey-Williams,  A.G.  (1966)  "Interdependence  of  Design  Decis.—  . 
ions"  RIBA  JOURNAL  (Journal  of  the  Royal  Institute  of  British 
Architects),  Vol.  73,  No.  11,  November  1966,  p.  526. 
Interactive,  stage-by-stage  cost  evaluation  during  design  can 
prevent  the  necessity  for  wholesale  redesign  after  a  whole  de- 
sign has  been  produced. 

Alexander,  Christopher  and  Marvin  Manheim  (1962)  THE  USE  OF  DIA- 
GRAMS IN  HIGHWAY  ROUTE  LOCATION:  AN  EXPERIMENT .  Department  of 
Civil  Engineering,  Civil  Engineering  Systems  Laboratory,  Publi- 
cation No.  161.  Massachusetts  Institute  of  Technology  (M.I.T.), 
Cambridge,  Massachusetts. 

Utility  maps  are  constructed  for  each  of  several  highway  loca- 
tion parameters.  Pairs  of  these  are  examined  for  conflicts, 
and  the  requirements  and  conflicts  analyzed  using  a  hierarchi- 
cal decomposition  technique  (HIDECS-2).  The  result  is  a  tree 
combining  utility  diagrams,  which  are  then  overlaid  to  form  a 
composite. 

Alexander,  Christopher  (l?6l;a)  NOTES  ON  THE  SYNTHESIS  OF  FORM. 
Harvard  University  Press.  Cambridge,  Massachusetts.  The  nat- 
ure of  design  is  analyzed  and  design  is  compared  in  cultures 
wherein  innovation  is  superfluous  with  that  in  cultures  where 
it  is  imperative.  A  form  of  problem  description  is  presented, 
with  its  problem  analysis  method  and  an  example. 

Alexander,  Christopher  (l962;b)  "A  Much  Asked  Question  About  Com- 
puters and  Design"  ARCHITECTURE  AND  THE  COMPUTER.  Boston 
Architectural  Center.  Boston,  Massachusetts,  pp.  52 -5U. 
The  question  is  "How  can  the  computer  be  applied  to  architec- 
tural design?"  This  is  a  foolish  question.  Tools  are  for  use 
in  solving  problems  that  cannot  be  solved  without  them.  The 
computer  is  like  an  army  of  clerks,  and  the  author  does  not 
know  of  many  problems  in  architecture  soluble  by  armies  of 
clerks . 
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.Alexander,  Christopher  (1965)   "The  Theory  and  Invention  of  Form" 
ARCHITECTURAL  RECORD,  April  1965,  pp.  177-186. 
Form  making,  or  designing,  is  the  action  of  series  of  subsystems 
that  are  interlinked  yet  free  enough  to  adjust  independently. 
The  combination  of  subsets  upward. toward  a  total  can  be  a  strat- 
egy of  design.  Each  part  is  both  a  part  of  piece  of  the  organ- 
ization above  it  and  a  pattern  for  the  subparts  below  it. 

Alexander,  Christopher  (1967)  "Systems  Generating  Systems" 

SYSTEMAT.  Modular  Systems  Division,  Inland  Steel  Co.,  Milwau- 
kee, Wisconsin. 

"System"  is  a  concept  with  two  parts.  The  first  is  that  holis- 
tic property  of  a  system  that  is  understood  as  interaction 
among  parts.  The  second  is  the  necessity  for  a  "generating 
system"  or  kit  of  parts  with  rules  that  underlies  most  systems. 
Examples  and  illustrations  are  included. 

Alexander,  Christopherj  Sara  Ishikawa  and  Murray  Silverstein  (1568) 
A  PATTERN  LANGUAGE  WHICH  GENERATES  MULTI-SERVICE  CENTERS. 
Center  for  Environmental  Structure.  Berkeley. 

Alexander,  Christopher  and  others.  (1969)     HOUSES  GENERATED  BY  PAT- 
TERNS. Center  for  Environmental  Structure.  Berkeley. 
Designs  for  Proyecto  Experimental  de  Vivienda,  Lima,  Peru. 

Alexander,  Christopher  and  Barry  Poyner  (1970)  "The  Atoms  of  En- 
vironmental Structure".  Chapter  33  in  Moore  (1570)  pp.  308-321. 
Design  programming.  The  atoms  are  relations.  The  environment 
needs  no  organization  beyond  that  required  by  combinations  of 
tendencies,  the  operational  counterparts  of  needs. 

Alexander,  Christopher  (1971)  Statement  on  the  State  of  the  Arts 
in  Design  Methods.  DMG  NEWSLETTER,  Volume  5  Number  3,  March 
1971,  pp.  3-7.  Reprinted  in  AD,  December  1971;  in  the  DESIGN 
RESEARCH  BAG  of  the  Design  Research  Society;  in  SUMMA  (  in  Span- 
ish); and  in  DESIGN  ITALIA  (in  Italian). 

Alexander,  Christopher,  (forthcoming)  PATTERN  LANGUAGE. 

Alger,  John  R.M.  and  Carl  V.  Hays  (196k)     CREATIVE  SYNTHESIS  IN 
DESIGN.  Prentice  Hall.  Englewood  Cliffs,  New  Jersey. 
Problem  solving  in  engineering  requires  more  than  scientific 
approaches.  This  text  includes  design  process,  creative  idea 
origination  (Ch.  3)  and  innovation. 

Allen,  Myron  S.  (1962)  MORPHOLOGICAL  CREATIVITY:  THE  MIRACLE  OF 
YOUR  HIDDEN  BRAINPOWER.  Prentice  Hall.  Englewood  Cliffs,  New 
Jersey. 

Creativity,  decision  making,  and  problem  solving.  The  morpho- 
logical approach  applied  to  personal  life. 

Antill,  James  M.  and  Ronald  W.  Woodhead  (1965)  CRITICAL  PATH 
METHODS  IN  CONSTRUCTION  PRACTICE.  Wiley.  New  York. 
Critical  Path  Method  (CPM)  employs  a  schematic  model  or  diagram 
to  depict  relationships  and  sequences  among  components,  allow- 
ing comparisons  of  alternative  plans  and  e  constant  survey  of 
project  progress. 

Archea,  John  and  Charles  M.  Eastman  (1970)  EDRA  TOO:  PROCEEDINGS 
OF  THE  SECOND  ANNUAL  ENVIRONMENTAL  DESIGN  RESEARCH  ASSOCIATION 
CONFERENCE.  EDRA.  Pittsburgh,  Pennsylvania. 
Papers  presented  at  the  conference  in  Pittsburgh  in  October, 
1970. 
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Archer,  Bruce  (1963)  "Systematic  Method  for  Designers"  DESIGN, 
series  begincing'in  issue  no.  172,  April  1963,  pp.  U6-U9. 
Part  One:  Aesthetics  and  Logic.  April  1963,  No.  172,  pp.  U6-U9. 
Aesthetics  has  no  immutable  truths  but  only  a  cumulative  set 
of  judgments  that  comprises  good  taste.  Systematic  problem 
examination  allows  the  determination  of  the  elements  that 
are  properly  judged  intuitively. 
Part  Two;  The  Nature  of  Designing.  June  1963,  No.  17U,  pp.  70- 

73. 

Design  goes  beyond  that  which  is  mathematically  calculable 
through  creativity.  Design  will  become  increasingly  diffi- 
cult as  tasks  and  resources  increase  in  complexity. 
Part  Three:  Getting  the  Brief.  August  1963,  No.  176,  pp.  £2-57. 
A  step  by  step  technique  for  brief  formulation  and  prelimin- 
ary data  collection.  Critical  path  planning  is  illustrated. 
Part  Four:  Examining  the  Evidence.  November  1963,  No.  179, 
pp.  68-72. 

A  rational  problem  solving  method  must  reach  decision  on  the 
basis  of  evidence.  A  technique  is  presented. 
Part  Five:  The  Creative  Leap.  January  196ii,  No.  181,  pp.  50-52. 
Deductive  logic  is  inadequate  to  variety  generation  (the 
putting  forward  of  solutions) ;   a  "creative  leap"  is  necessary. 
The  designer  must  establish  his  own  standards  for  value  jud- 
gments that  are  not  generalizable,  including  aesthetic  judg- 
ments. 
Part  Six:  The  Donkey  Work.  May  1961*,  No.  185,  pp.  60-63 . 

Engineers  and  architects  differ  in  their  approaches  to  exam- 
ining proposed  solutions  with  regard  to  feasibility.  An 
example  is  given. 
Part  Seven:  The  Final  Steps.  August  196U,  No.  188,  pp.  56-59. 
The  designer  should  communicate  only  the  necessary  elements 
of  his  solution,  leaving  those  aspects  over  which  he  doesn't 
,  wish  to  remain  in  complete  control  to  the  determination  of 
others. 
Archer,  Bruce  (1969)  "The  Structure  of  the  Design  Process."  in 

Ward  and  Broadbent  (1969)  pp.  76-102. 
Archer,  Bruce  (1970)  "An  Overview  of  the  Structure  of  the  Design 

Process"  in  Moore  (1970)  pp.  285-307. 
Archer,  Bruce  (1971)  TECHNOLOGICAL  INNOVATION  -  A  METHODOLOGY. 
Science  Policy  Foundation.  London. 

Value,  measurement,  the  nature  of  problems,  a  generalised  model 
for  problem  statements,  a  problem-solving  algorithm,  probabil- 
ity, and  innovative  groups. 
Armillas,  Ignacio  (1971)  "Gaming  Simulation:  An  Approach  to  User 
Participation  in  Design"  DMG  NEWSLETTER,  Vol.  5  No.  11,  Novem- 
ber 1971,  p.  6.  Abstract  of  a  paper  presented  at  the  conference 
on  Design  Participation  held  in  Manchester,  England  in  September 
1971. 

URBANISTA  is  a  gaming  simulation  exercise  in  which  users  might 
participate  in  the  design  of  housing  and  land  use. 
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Ashby,  W.  Ross  (196k)     AN  INTRODUCTION  TO  CYBERNETICS.  University 
Paperbacks.  London. 

iin  introductory  text  that  does  not  require  knowledge  of  elec- 
tronics or  of  mathematics  beyond  algebra  and  that  offers  exam- 
ples in  physiology,  psychology,  sociology.  Cybernetics  is  the 
study  of  systems  open  to  energy  but  closed  to  information  and 
control.  A  black  box  theory  of  mechanism  and  information 
theory  are  applied  to  a  study  of  regulation  and  control. 

Asimow,  Morris  (1962)  INTRODUCTION  TO  DESIGN.  Prentice  Hall. 
Englewood  Cliffs,  New  Jersey. 

Description  and  analysis  of  engineering  design.  Programming, 
design,  and  implementation  are  described,  as  are  the  decision 
process  and  implications  of  computer  use. 

ASSESSING  THE  ALASKA  PIPELINE  (1971)  THE  FUTURIST.  Vol.  V  No.  6, 
December  1971,  pp.  233. 

Association  for  Computing  Machinery:  The  Annual  Urban  Symposia  of 
the  ACM.  Yearly.  Number  7  is  scheduled  for  October  1972. 
Computer  approaches  to  urban  and  environmental  problems. 

Barnett,  Jonathon  (1967)  "Computer  Aided  Building  Design:  Where 
Do  We  Go  From  Here?"  ARCHITECTURAL  RECORD.  Vol.  II4I  No.  U, 
April  1967,  pp.  219-220. 

A  description  of  several  computer  uses  for  architecture,  and 
of  the  problem  that  too  much  simplification  of  problems  seems 
to  be  required  for  computer  programming.  Five  application 
areas  are  cost  estimating  and  specifications,  mechanical  and 
structural  systems,  computer  graphics,  design  evaluation  and 
design  decision  theory. 

Barwig,  Floydj  Larry  Bruton;  Dennis  Corelis  and  Jean-Pierre  Prot- 
zen  (1972)   "Precipatory  Planning"  ENVIRONMENTAL  DESIGN:  RE- 
SEARCH AND  PRACTICE.  Proceedings  of  the  EDRA  3/  AR  8  Confer- 
ence, University  of  California  at  Los  Angeles.  Volume  Two, 
section  18.2.  Proceedings  edited  by  Mitchell  (1972) 

Bazjanac,  Vladimir  (1971)  "Computer  Simulation  in  Architectural 
and  Urban  Design:  A  Realistic  Assessment"  in  Kennedy  (1971) 
pp.  50-5U.  Reprinted  in  PROGRESSIVE  ARCHITECTURE,  July  1971, 
pp.  8O-83  under  the  title  "Computer  Simulation:  A  Realistic 
Assessment". 

Becker,  Joseph  and  Robert  M.  Hayes  (1963)  INFORMATION  STORAGE  AND 
RETRIEVAL:  TOOLS,  ELEMENTS,  THEORIES.  Wiley.  New  York. 
A  theoretical  basis  for  the  development  of  information  systems 
is  given,  with  useful  mathematical  tools.  Good  information 
systems  are  basic  to  decision  making. 

Bellman,  Richard  E.j  Kenneth  L.  Cooke;  and  Jo  Ann  Lockett  (1970) 
ALGORITHMS,  GRAPHS  AND  COMPUTERS.  Academic  Press.  New  York  and 
London. 

A  simple  introduction  to  dynamic  programming  and  graph  theory 
requiring  only  algebra,  rudimentary  matrix  algebra  and  an  in- 
troduction to  computers.  Games  and  puzzles  are  the  form  used 
to  describe  the  subjects  presented. 
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Bellman,  Richard  E.  and  L.A.  Zadeh  (1971)  "Decision  Making  in  a 
Fuzzy  Environment"  MANAGEMENT  SCIENCE,  Vol.  17  No.  U,  December 
1970.  Abstracted  in  DMG  NEWSLETTER,  Volume  5  Number  12,  Decem- 
ber 1971,  p.  9. 

Fuzzy  goals  and  fuzzy  constraints  can  be  described  as  fuzzy 
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Berkeley,  Ellen  (1968)  "Computers  for  Design  and  Design  for  the 
'Computer"  ARCHITECTURAL. FORUM,  Vol.  128  No.  2,  March  1968, 
pp.  60-65. 

A  design  project  case  study  in  which  the  architects1  problem 
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space  allocation,  schematic  design,  and  redesign  upon  feedback. 
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AND  PRIVATE  DECISION  MAKING.  Boston. 
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Hancock  building  is  posed  as  an  example  of  the  powerlessness  of 
planners . 
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15-21)  and  "Notes  on  Design  Method"  (pp.  198-20U)  in  Ward  and 
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Building  Research  Institute  (1961)  METHODS  OF  BUILDING  COST  ANALY- 
SIS. Building  Research  Institute.  Washington,  D.C. 

BULLETIN  OF  COMPUTER  AIDED  ARCHITECTURAL  DESIGN.  A  periodical 
produced  by  the  Architecture  and  Building  Aids  Computer  Unit, 
Strathclyde  (ABACUS)  and  by  the  Design  Systems  Research  Program- 
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Nigel  Cross,  Design  Systems,  Faculty  of  Technology,  Open  Univ- 
ersity, Bletchley,  Bucks.,  England.  Subscription  corresponden- 
ce: Tom  Maver,  ABACUS,  School  of  Architecture,  University  of 
Strathclyde,  Glasgow,  C.l,  Scotland. 
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SCHOOL  FACILITIES  REPORT  CARD.  California  State  Bureau  of 
School  Planning,  Department  of  Education.  Sacramento,  Califor- 
nia. 

Burgess,  D.  and  G.  Leather  (1968)  "Information  Scheduling  by  Com- 
puter". RIBA  JOURNAL  (Journal  of  the  Royal  Institute  of  Brit- 
ish Architects).  Vol.  75  No.  1,  January  1968,  pp.  36-38. 
CBC  (Coordinated  Building  Communication)  is  applied  to  hospital 
design  data  in  large  quantities. 

Burnette,  Charles  H.  (1970)   "The  Design  of  Comprehensive  Informa- 
tion Systems  for  Design".  EDRA  2j  see  Archea  and  Eastman  (1970) 
pp.  271-279. 

Campion,  David  (1966)  "Design  Simulation  by  Computer".  ARCHITEC- 
TURAL REVIEW,  Vol.  ll|0  No.  838,  December  1966,  pp.  U60-U62. 
Computer  simulation  of  waiting  time  in  a  cafeteria. 
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Campion,  David  (1968)  COMPUTERS  IN  ARCHITECTURAL  DESIGN.  Elsevier. 

New  York. 
CBC/BDC  (1967)  RIBA  JOURNAL,  Vol.  7U  No.  9,  September  1967,  pp. 

39li-399. 

BDC  (Building  Data  Council  system)  is  a  Swedish  development  of 
CBC  (Coordinated  Building  Communication)  that  aims  at  rational 
coordinated  communication,  cost  control  during  design,  and  a 
reduction  in  the  variety  of  components.  An  already  high  degree 
of  standardization  among  Swedish  building  components  has  con- 
tributed to  its  success. 
Chermayeff ,  Serge  and  Christopher  Alexander  (1963)  COMMUNITY  AND 
PRIVACY.  Doubleday.  New  York. 

Modern  life  patterns  threaten  both  privacy  and  family  life,  the 
roots  of  human  activities.  An  approach  to  house  design  is  des- 
cribed that  attempts  to  remedy  this  situation.  Examples  are 
presented  and  analyzed. 
Churchman,  C.  West;  Russell  L.  Ackoff  and  E.  Leonard  Arnoff  (1957) 
INTRODUCTION  TO  OPERATIONS  RESEARCH.  Wiley .  New  York. 
An  introduction,  not  a  reference  work,  aimed  at  describing  the 
application  of  scientific  method  to  operations  research. 
Ch.  1;  The  General  Nature  of  Operations  Research,  pp.  '3-19. 
The  aim  of  O.R.  is  to  obtain' a  systems  or  overall  approach 
to  problems,  by  applying  scientific  method  to  the  opera- 
tions of  a  system.  The  method  of  the  field  is  to  formulate 
the  problem,  model  the  system  mathematically,  derive  a  sol- 
ution from  the  model,  test  the  model  and  the  solution,  esta- 
blish controls  over  the  solution,  and  implement  the  solution. 
Five  typical  problem  types  are  inventory,  allocation,  wait- 
ing time,  replacement  and  competitive. 
Ch.  5:  Formulation  of  the  Problem,  pp.  105-135.  Problem  for- 
mulation is  not  usually  completed  before  further^ stages  are 
entered  upon;  sequences  of  reformulation  and  refinement 
follow.  System  components  must  be  defined,  including  the 
decision  maker,  objectives,  system  or  environment,  and  al- 
ternative courses  of  action.  The  list  of  objectives  and 
the  list  of  alternative  courses  of  action  must  be  edited, 
and  measures  of  effectiveness  defined. 
Ch.  6;  Weighting  Objectives,  pp.  136-15U-  Dollar  measures  of 
effectiveness  are  not  always  acceptable.  In  operations  re- 
search, two  approaches  to  this  problem  are  to  consider  only 
those  entities  that  can  be  measured  in  dollars,  or  to  set 
up  models  in  which  dollar  values  can  be  inferred  or  "solved 
for."  Here,  a  third  approach  is  offered.  It  is  a  systema- 
tic check  on  relative  judgments  by  successive  comparisons. 
Underlying  axiomatic  assumptions  are  described,  and  examples 
of  its  use  described. 
Ch.  7:  Construction  and  solution  of  the  model,  pp.  157-19U. 
What  models  are,  what  kinds  there  are,  and  how  to  construct 
them  and  use  them  in  problem  solving.  A  model  is  a  system 
representation  aiding  in  predicting  the  consequences  of 
changes  in  the  system.  Three  types  of  models  are  iconic, 
analogue  and  symbolic. 
Ch.  20;  Data  for  Model  Testing,  pp.  $7$-$9k.     Models  may  fail 
by  including  variables  that  are  irrelevant,  by  excluding 
significant  variables,  by  inacurately  relating  measures  of 
effectiveness  to  variables,  and  through  inaccurate  variable 
evaluation. 


Uh.  CPL  Exchange  Bibliography  #302 

Churchman,  C.  West  (1961)  PREDICTION  AND  OPTIMAL  DECISION:  PHIL- 
OSOPHICAL ISSUES  OF  A  SCIENCE  OF  VALUES.  Prentice  Hall.  Engle- 
wood  Cliffs,  New  Jersey. 

An  attempt  to  estimate  a  methodology  for  determining  human  val- 
ues. Science  tells  'what  is1  while  ethics  deals  with  'what 
ought  to  be'.  This  is  an  attempt  to  establish  a  scientific  ap- 
proach to  verifying  ethical  judgments,  an  activity  that  may  not 
be  feasible  but  that  should  at  least  be  tried. 

Churchman,  C.  West  and  Herbert  B.  Eisenberg  (196k)     "Deliberation 
and  Judgment".  Ch.  3  in  Shelly  and  Bryan  (196U)  pp.  U5-53. 

Churchman,  C.  West  (l%7)  "Wicked  Problems."  MANAGEMENT  SCIENCE, 
Vol.  h  No. Hi,  December  1967,  pp.  Bll£-Bll|2. 

Horst  Rittel  defines  a  certain  class  of  problems  as  being  wick- 
ed, mischievous  or  evil.  They  tend  to  be  social  system  problems 
with  certain  troublesome  characteristics,  including  being  ill- 
formulated,  having  confusing  information,  having  many  clients 
and  decision  makers  with  conflicting  values,  and  having  confus- 
ing system  ramifications.  Proposed  solutions  often  turn  out  to 
be  worse  than  the  symptoms  of  the  problem.  Nonwicked  problems 
tend  to  be  play-or  game-type  problems. 

Churchman,  C.  West  (1969a)  THE  SYSTEMS  APPROACH.  Dell.  New  York. 
Systems  are  made  of  sets  of  components  working  toward  the  ach- 
ievement of  system  objectives.  "The  systems  approach"  is  a  way 
of  thinking  about  systems  and  their  components.  It  is  describ- 
ed here,  with  examples,  and  with  a  survey  of  opposing  approach- 
es and  viewpoints. 

Churchman,  C.  West  (1969b)  ARCHITECTURE  AND  OPERATIONS  RESEARCH: 
IS  COLLABORATION  POSSIBLE?  Space  Sciences  Laboratory,  Social 
Science  Working  Paper  Number  97.  Berkeley,  California. 

Churchman,  C.  West  (1971)  Statement  on  the  State  of  the  Art  in 
Design  Methods.  DMG  NEWSLETTER,  Vol.  5  No.  3,  March  1971,  p.  9. 

Clark,  Stephen  C.j  Richard  J.  O'Brien  and  C.  Marston  Case  (1967) 
URBAN  EDUCATION  SYSTEMS  ANALYSIS.  Technical  Note  Number  21;, 
Department  of  Health,  Education  and  Welfare.  Washington,  D.C. 
Initial  investment  in  facilities  is  modelled  using  seven  sub- 
models, including  an  original  proposal  model,  an  urban  sub- 
model, a  school  submodel,  a  cost  submodel,  an  interaction  sub- 
model, a  cost/benefit  evaluation  submodel,  and  an  examination 
submodel. 

Clark,  Welden  E.  and  James  J.  Souder  (196U)  "Man  and  Computer  in 
the  Planning  Process",  in  Boston  Architectural  Center  (1961;) 
pp.  29-33. 

Clark,  Welden  E.  and  James  J.  Souder  (1965)  "Planning  Buildings 
by  Computer".  ARCHITECTURAL  AND  ENGINEERING  NEWS.  March  1965, 
pp.  25-33. 

Coates,  Joseph  (1971)  "Technology  Assessment. . .Benefits,  Costs, 
Consequences".  FUTURIST,  Vol.  V  No.  6,  December  1971,  pp.  225- 
231. 

Coates,  Vary  Taylor  (1970)  EXAMPLES  OF  TECHNOLOGY  ASSESSMENTS  FOR 
THE  FEDERAL  GOVERNMENT.  Staff  Discussion  Paper  208,  Program  of 
Policy  Studies  in  Science  and  Technology,  The  George  Washington 
University,  Washington,  D.C. 
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Coates,  Very  Taylor  (1971)  THE  FEDERAL  GOVERNMENT  AMD  THE  CURRENT 
DEVELOPMENT  OF  TECHNOLOGY  ASSESSMENT.  Occasional  Paper  Number 
11,  The  Program  of  Policy  Studies  in  Science  and  Technology, 
The  George  Washington  University,  Washington,  D.C. 

CorkLll,  Philip  A.  and  Robert  F.  Guenter  (1969)  "A  Systematic  Ap- 
proach to  Design".  JOURNAL  OF  ARCHITECTURAL  EDUCATION.  Vol. 
23  No.  1,  pp.  3-5. 

Cousin,  Jean  (1970)  "Topological  Organization  of  Architectural 
Space".  AD  (Architectural  Design),  Vol.  XL,  pp.  U91-U93. 
Relationship  models  using  planar  graphs  and  their  duals  are  ap- 
plicable to  some  floor  plan  problems. 

Cowan,  Henry  J.  (1971)  "A  Review  of  the  Techniques  for  Processing 
Information  for  the  Building  Industry".  ARCHITECTURAL  SCIENCE 
REVIEW,  Vol.  1U  No.  1,  March  1971,  pp.  1-6. 

Technical  information  systems  can  usually  be  restructured  with- 
out loss  every  few  years,  since  little  backlog  remains  relevant 
to  be  reclassified.  Systems  can  either  retrieve  too  much  (low 
precision)  or  too  little  (low  recall).  The  Sfb  and  ABC  systems 
are  described. 

Cox,  Allen  E.  (1967)  "The  Nuts  and  Bolts  of  Value  Engineering".' 
AIA  JOURNAL.  Vol.  U8  No.  3,  September  1967,  pp.  79-82. 

Cross,  Nigel  (1972)  "Multi -media  Education  Packages  for  Promoting 
Layman  Participation  in  Environmental  Design",  in  Mitchell, 
1972,  section  28.1. 

Davis,  Charles  F.  Ill  (1970)  "An  Architectural  Data  Management 
System",  in  Archea  and  Eastman  (1970)  pp.  291-298. 

Davis,  Charles  F.  Ill  and  Michael  Kennedy  (1970)  "EPS:  A  Comput- 
er Program  for  the  Evaluation  of  Problem  Structure",  in  Moore 
(1970)  pp.  121-125. 

Davis,  Thomas  (1970)  "Evaluating  for  Environmental  Measures",  in 
Archea  and  Eastman  (1970)  pp.  U5-55. 

D.A.W.  see  Design  Automation  Workshop,  below. 

Design  Automation  Workshops  ( annual j  number  9  will  be  held  in  Dal- 
las, Texas,  in  June  1972.)  Proceedings  of  the  workshops  are 
available  for  $10. 00 -per  year  from  the  A. CM.,  1133  Avenue  of 
the  Americas,  New  York,  N.Y.  10036. 

DESIGN  METHODS,  or  DESIGN  METHODS:  A  QUARTERLY  REVIEW.  Title  for 
the  journal  of  the  Design  Methods  Group  that  was  announced  dur- 
ing 1971.  This  title  was  dropped  in  favor  of  DMG-DRS  JOURNAL: 
DESIGN  RESEARCH  AND  METHODS,  which  began  publication  in  1972  as 
the  successor  to  the  DMG  NEWSLETTER. 

DMG  BULLETIN.  A  news  sheet  published  by  the  Design  Methods  Group 
for  distribution  to  its  members.  It  began  publication  in  1972, 
along  with  the  DMG-DRS  JOURNAL:  DESIGN  RESEARCH  AND  METHODS, 
after  the  discontinuation  of  the  DMG  NEWSLETTER. 

DMG-DRS  JOURNAL:  DESIGN  RESEARCH  AND  METHODS.  Quarterly  journal 
of  the  Design  Methods  Group  and  the  Design  Research  Society, 
starting  with  Vol.  6  No.  1  in  January-March  1972,  as  the  succes- 
sor to  the  DMG  NEWSLETTER,  which  was  discontinued  in  December 
1971,  with  Vol.  5  No.  12.  For  information  write: 
The  Design  Methods  Group,  Editorial  Office,  Department  of  Archi- 
tecture, University  of  California,  Berkeley,  91*720. 
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DMG  NEWSLETTER.  Publication  of  the  Design  Methods  Group  from  Dec- 
ember 1966  (Vol.  1  No.  1)  through  December  1971  (Vol.  5  Ho.  12). 
Ten  times  per  year.  Replaced  by  DUG  BULLETIN  and  DMG-DRS  JOUR- 
NAL: DESIGN  RESEARCH  AND  METHODS. 

DMG  OCCASIONAL  PAPERS.  Intermittent  publications  by  the  Design 
Methods  Group  of  lengthy  monographs  and  special  topic  reports. 

Dodson,  E.N.  (1970)   "Cost  Effectiveness  in  Experimental  Low  Cost 
Housing  Programs"  in  The  Fifth  Annual  Urban  Symposium  of  the 
A. CM.,  pp.  158-169. 

Dorfman,  Robert  (1965)  MEASURING  BENEFITS  OF  GOVERNMENT  INVEST- 
MENT. The  Brookings  Institution,  Washington,  D.C. 
A  conference  on  appraising  the  benefits  of  proposed  government 
investment,  with  a  discussion  of  the  benefit/cost  framework  for 
such  appraisals.  Much  discussion  of  what  is  often  left  out, 
that  which  is  not  readily  measured. 

Dreyfus,  Stuart  (1961)  DYNAMIC  PROGRAMMING.  Wiley.  New  York. 
Characterizing  a  problem  by  a  recurrence  relation  is  the  essen- 
tial feature  of  dynamic  programming,  which,  unlike  linear  pro- 
gramming, does  not  require  a  set  of  equations  of  a  certain  form. 
Large  problems  can  be  attacked  once  a  formulation  is  attained. 

Duffy,  Francis  and  John  Torrey  (1970)  "A  Progress  Report  on  the 
Pattern  Language",  in  Moore  (1970)  pp.  261-277. 

Eastman,  Charles  M.  (1970a)  "On  the  Analysis  of  Intuitive  Design 
Processes",  in  Moore  (1970)  pp.  21-37. 

Eastman,  Charles  M.  (1970b)  PRELIMINARY  REPORT  ON  A  LANGUAGE  FOR 
GENERAL  SPACE  PLANNING.  Institute  of  Physical  Planning,  Resea- 
rch Report  No.  13,  November  1,  1970.  Carnegie-Mellon  Univer- 
sity, Pittsburgh,  Pennsylvania. 

Eastman,  Charles  M.  (1971a)  "Heuristic  Algorithms  for  Automated 
Space  Planning."  in  DMG  NEWSLETTER,  Vol.  5  No.  U/5,  April Alay 
1971,  pp.  18-19. 

Abstract  of  a  paper  presented  at  the  Eighth  Annual  Design  Auto- 
mation Workshop,  1971. 

Eastman,  Charles  M.  (1971b)  GSP:  A  SYSTEM  FOR  COMPUTER  ASSISTED 
SPACE  PLANNING.  Institute  of  Physical  Planning,  Carnegie-Mellon 
University,  Research  Report  No.  23.  Pittsburgh,  Pennsylvania. 

Eastman,  Charles  M.  (1972a)  AUTOMATED  SPACE  PLANNING  AND  A  THEORY 
OF  DESIGN:  A  REVIEW.  Institute  of  Physical  Planning,  Carnegie- 
Mellon  University,  Research  Report  No.  29.  Pittsburgh,  Pennsyl- 
vania. 

Eastman,  Charles  M.  (1972b)  "Adaptive  Conditional  Approaches  to 
Urban  Planning:  A  Conceptual  Outline".  DMG-DRS  JOURNAL:  DE- 
SIGN RESEARCH  AND  METHODS.  Vol.  6  No.  1,  January-March  1972, 
pp.  1-9. 

Eatough,  Clair  L.  and  Larry  L.  Stanley  (1969)  PROFILS  RATING 
WHEEL:  AN  INSTRUMENT  TO  EVALUATE  SCHOOL  FACILITIES.  Califor- 
nia State  Bureau  of  School  Planning,  Department  of  Education, 
Sacramento,  California. 

Eberhard,  John  P.  (1968)  "A  Humanist  Case  for  the  Systems  Appro- 
ach". AIA  JOURNAL,  Vol.  £0  No.  1,  pp.  3U-38. 

The  systems  approach  is  dismissed  by  some  architects  as  "nothing 
new"  1  hovrever,  it  embodies  several  important  features  character- 
istically left  out  of  the  architectural  design  process.  This  is 
an  argument  for  using  scientific  and  engineering  techniques  in 
the  service  of  the  artistic  and  humanitarian  community. 
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Eberhard,  John  P.  (1970)  "Man  and  His  Shelter  -  A  Dialogue  Bet- 
ween Science  and  Technology",  in  Walton  and  Cadoff  (1970)  pp. 
5-10. 

We  as  a  society  do  not  know  how  to  really  evaluate  the  "good- 
ness" of  a  building.  Interesting  historical  examples  of  evalu- 
ation and  standards  are  presented.  Present  building  technology 
can  be  traced  back  to  some  innovations  of  about  seventy  years 
ago.  Perhaps  now  is  the  time  for  a  new  set  of  inventive  break- 
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